Aim: This study aimed at describing the various aspects of complications of circumcision and their management in patients referred to N'Djamena Mother & Child Hospital (Chad). Material and Methods: All patients referred for complications of circumcision reported on a 3-year period (July 2011-May 2014) were included. Demographic data, circumstances of the circumcision, clinical presentation and management were computed. Results: Thirty-one cases of complications from traditionally performed circumcisions (n = 19) or circumcisions were performed by paramedics (n = 12). The average age was 7.5 ± 2 years. More than 60% of the patients were between 6 and 10 years old. The complications reported included: urethral fistula in the balano preputial sulcus in 10 cases (32%), entire amputation of the glans in 2 cases (6.5%), amputation of the penis in one case (3.5%), stenosis of the urethral meatus in 8 cases (26%), bleeding in 5 cases (16%) and infections in 5 cases (16%). A surgical treatment was performed according to clinical cases. Conclusion: Circumcision is safe when performed in hospitals. Unfortunately, serious complications may occur if it is performed by non-experts. Hence there is a necessity to raise people's awareness on the importance of the medicalization of circumcision.
Introduction
Circumcision is a surgical operation consisting on partially or completely removing the foreskin. It is assumed that 25% of men (male) worldwide are circumcised [1] . Bearing this in mind, it is clear that circumcision is the most performed surgical operation worldwide [2] . Most circumcisions are due to religious reasons and some to medical ones [3] . In Africa, circumcision is mostly performed by traditional practitioners, sometimes by qualified or non-qualified paramedics with limited or no knowledge about anatomy, surgery and asepsy [4] . In Chad, circumcisions are commonly performed at home and in the villages, during collective circumcisions rites; this often leads to major complications; few cases of circumcisions are performed in health facilities. Complications related to circumcision are benign or severe, sometimes sexual, urinary and life threatening for patients. In developed countries, the rate of circumcision related complications ranges from 2% to 5% [5] . In developing countries, circumcision related complications rate is rather higher; up to 85% when performed by traditional practitioners [6] . This study aimed at identifying and describing the complications of circumcision in patients referred to the Paediatric Surgery Department of the Mother & Child Hospital and the clinical management.
Patients and Methods
All patients admitted in the pediatric surgery unit for a complication following circumcision were included. 19 cases of circumcision have been performed by traditional practitioners versus 12 cases by paramedics. For these patients medical record abstraction was used to collect data. The variable of interest were patient age, area of circumcision performance, cirumcision method, healthcare provider, time to referral to the hospital for complication management, reason for referral and clinical presentation. Laboratory work included blood cell count and hemoglobin. Type of complication, medical and surgical treatment and outcomes were the remaining variables. Complications were further grouped as penile urethral fistula; urethral meatus stenosis; bleeding; infections and amputation. We performed descriptive analysis of the variable, statistical significance was considered for p ˂ 0.05.
Results
The distribution of patients by age is reported in (Figure 1) . The average age of the patients was 7.5 ± 2 years, ranging from 1 to 12 years. There was a predominance of the 6 -10 years age group (61.9%). In 69.6% of cases the circumcisions were performed by traditional practitioners versus 39.4% by paramedics. The various complications are reported in (Figure 2) . Two cases of glans amputation and one case of complete amputation of the Figure 1 . Distribution of the patients according to age group. penis were recorded. A meatoplasty with a placement of a trans-urethral catheter was carried out for 8 cases of urethral meatus stenosis, for 1 case of glans amputation admitted too late, as well as for 1 case of failure of replantation of the penis after amputation ( Table 1) .
One (1) case of amputation of the glans was performed by a paramedic and then admitted to the department within 30 minutes. The amputated penis was put in fresh saline. It was immediately brought to the operating room (Figure 3 ) and the glans was successfully replanted (Figure 4) .
Overall, the result of the treatment was satisfactory in 78% of cases.
Discussion
Although circumcision-related accidents occur in developed countries, they are much commonest in developing countries. In Africa, circumcision is usually performed by people without any medical competency (hairdresser, traditional healer, paramedics...) [7] . However, many parents, often illiterate, unaware of the seriousness of potential accidents, and wishing to avoid lengthy hospital administrative procedures and general anaesthesia, considered too risky for such a simple operation, choose providers without any medical skills [8] .
In our study over 3 years we report 31 accidents. The frequency of these complications is comparable to those reported by FETTE [9] in Austria with 20 cases over 1 year; by BA [10] in Senegal with 26 cases over 2 years and by Sylla et al. [11] in Senegal with 63 cases over 11 years. This higher incidence in our study could be explained by the policy of free access to emergency care, in Chad Health System. Our department being a national referral center, the reference of patients from other health institutions is therefore common.
The mean age of the patients in our study was 7.5 ± 2 years, ranging from 1 to 12 years. There is a predominance of the age group 6 -10 years. However many series reported lower mean age. NIGEL [12] reported a mean age of 4.2 years, and AHMED [13] a mean age of 4 years in Nigeria. As for SYLLA [11] and DIALLO [14] , they respectively reported a mean age of 10.5 ± 6.7 years and 11.8 ± 6.9 years. There is no consensus as to the age for circumcision; such age depends on the customs of each people [15] . Thus, in our work environment, circumcision, which is performed among some ethnic groups by the end of the childhood, consists of a sacred act that grants the teenager the recognition and acceptance from the men's community, in preparation for a perfect sexuality in adulthood. Some American authors [16] [17] suggest that circumcision in the neonatal period has better prophylactic effects on some infections than the one performed later in adulthood.
The time to consultation in a specialized center depends on the types of complication. Our mean time to consultation was 20 ± 2 days, ranging from 30 minutes to about 1 year. Thus, haemorrhagic accidents, glans and penis amputation were seen in emergency qickly, while other complications were seen at a later stage, sometimes years after the occurrence of the accident. Such complications include urethral fistulas and urethral meatus strictures. These findings corroborate those of some African authors [11] [14] , but this period is shorter in the Western studies [18] - [20] .
In our study, 69.6% of cases of circumcision were traditionally performed and 31.4% of cases by a paramedical staff. A study by Sylla et al. [11] revealed a predominance of circumcisions traditionally performed concerning 63 cases (71.42%). The higher frequency of complications in traditionally performed circumcisions is also reported by Ahmad in Nigeria [13] . This higher rate of traditionally performed circumcisions suggests the inadequacy and sometimes lack of health facilities and trained medical or paramedical staff in some of our re-gions, as well as the influence of some beliefs and rites [11] .
Penile Urethral Fistula
It is the most frequently reported complication in our series (64.2%). AKPO [21] in a study over 6 years in Benin reported 4 cases of penile urethral fistula, BASKIN [18] in a study over 3 years in France reported 8 cases, and BENCHEKROUN [22] in a study over 10 years in Morocco reported 15 cases. Most (n = 8) of these fistulas in our study were caused by a traditionally performed circumcision. This observation was made by BITHO et al. [15] and most authors agree that the coronal sulcus is the main site of the fistula. In fact, in this zone urethra is thinner and possible adhesions between glans and foreskin make it more vulnerable. Most fistulas occur at the time of arterial haemostasis [13] . Rather, some authors believe that fistula is facilitated by local infection [23] .
Fistula closure method used in our series is the freshening and duplication technique of urethral, with subcutaneous suture divided in two layers (10 cases). With this technique, we immediately had 8 cases of favourable outcome. This technique was also chosen by BENCHEKROUN [22] who achieved closure in 10 cases. BASKIN [18] opted for the use of a foreskin flap, while BA [10] preferred Davis uretrorraphy by endo urethral suture. Whatever the technique used, a fundamental principle of the urethral surgery shall be respected: the absence of overlap of skin and urethral sutures [11] .
Urinary diversion after the treatment of the fistula is highly questioned. In our series all the patients (N = 10) underwent supra pubic catheterization. Ba et al. [10] and Benchekroun et al. [22] opted for cystostomy. For some authors [10] [11] [22] the supra pubic catheterization is advantageous: it enables the freshly repaired area "to rest and dry", avoiding then the possible disadvantages of a transurethral catheterization; it also enable tension free sutures and avoid infections.
In our study, treatment outcomes were generally satisfactory (78% success). These findings are similar to those by other authors [14] [22] . In his series, BASKIN [18] reported 100% of successful outcomes.
The Urethral Meatus Stenosis
It often occurs a long time subsequently to the circumcision given that it is rarely found in uncircumcised persons [20] .
Meatus stenosis is caused either by unnoticed minimal trauma of the urethral meatus during circumcision, or by an infection [11] . Some researchers support it may be due to irritation of the urethral meatus left uncovered by circumcision [24] . Difficulty passing urine remains the main reason for consultation. Diagnosis is most often based on clinical examination. Urethrocystography is generally carried out only to exclude associated urethral pathology or to appreciate the impact on bladder or upper tract. Thus, HANUKOGLN [25] reports a case of bilateral upper tract dilation in a child after complete amputation of the glans and stenosis of the urethral orifice. This urethral meatus stenosis sometimes causes recurrent urinary infections [26] .
All our patients underwent a meatoplasty. Such a procedure was used by other authors [26] . Urinary drainage was performed by transurethral foley cathether in most cases. However, some authors think that transurethral catheterization is not necessary after meatoplasty [27] . BITHO suggested a catheterization to dilate the meatus [15] in case of treatment failure, in order to maintain a good gauge of the neo-urethral meatus.
In our series, the therapeutic outcomes based of the urinary stream were satisfactory in most cases (80.1% of cases), as underlined by several authors [26] . Sylla et al. [11] reported 2 failures after meatoplasty, resulting in the persistence of the stenosis.
Bleeding Complications
Bleeding remains a common circumcision related-complication. Parents consult early because they concerned. Bleeding is usually benign but can sometimes become severe if prolonged, which was the case in 5 cases of our series. Bleeding most often results from haemostasis failure by the operator, or from a haemostatic disorder (haemophilia). It can therefore be extremely severe, leading to potential life-threatening complications. Two cases of our series were related to haemophilia. In both cases the outcome was favourable after blood transfusion. Deaths due to bleeding were reported by other authors [20] [27] . ABDOU RAOUF [28] in Gabon reported 6 deaths out of 48 cases of bleeding as a result of circumcision. The other 3 cases of bleeding in our series were related to haemostasis failure, which was corrected by ligation of small vessels that were bleeding. The transfusion of iso-group iso-rhesus blood is barely indicated; given that the child is referred before any life threatening status was reached. The surgical exploration of the wound with complementary haemostasis is necessary in case of persistent bleeding.
Infections
Post circumcision infections may be local (local suppuration) or global (septicaemia). In this study, 5 cases of infection by local suppuration were found. The suppuration reported in our study suggests improving asepsis and post operative management. Such infections are related to a poor understanding asepsis and hygiene requirement. The treatment relies on local care [20] and on a well oriented antibiotherapy.
We did not find any septicaemia in our series unlike Sylla et al. [11] who reported one case.
Amputation
The amputation of the penis, a rather rare accident, was reported in 3 patients of our series. Finally, according to Bitho et al. [15] amputation of glans or the penis, one of the most severe complications of circumcision reflects the incompetence of the practitioner [15] . It is the direct consequence of the ignorance of the procedure. We have reported 3 cases of amputation (two of the glans and one of the penis), all of them resulting from circumcision performed by a paramedic; one of our patients was seen three hours after the accident, another at after effects stage. Treatment in both cases consisted of meatoplasty after a failed implantation for the second case. The third case arrived at the emergency room 30 minutes after the accident, the operator was a paramedic, and he personally led the child with the cut glans at the hospital. The re-implantation was successfully performed. Glukman et al. [19] reported a case of a new-born penis cut that was successfully replanted 3 hours after amputation. One of the two re-implantations reported by Ba [10] , was successful. In both cases the time from the amputation of the glans to the repair was not more than 3 hours. Sherman et al. [29] stressed on a good viability of amputated tissues until the eighth hour after the accident. The re-implantation of the glans should be attempted when possible. The amputated part should be immersed in a shelf or in a physiological saline solution and kept at 4˚C with the addition of an antibiotic and possibly heparin [30] . This type of injury can be avoided by doing a proper traction on the foreskin, placing a clamp over the glans previously identified and stuck by the thumb over the glans. Since the population considers circumcision a minor operation, documentation of such lesions, even if rare, can help to prevent it. This is especially important in countries where circumcision is usually performed by unqualified traditional healers, where complications are not always reported, and where the follow-up is no always implemented [7] . Some existing anatomo clinical post circumcision aspects were not mentioned in our series; they include scar phimosis, hemi-scrotum amputation, and pseudo-elephantiasis of the penis as well as striping of the penis.
The limitations of the study are represented by the small sample size and the lack of systematic referral of cases. Data on long term follow-up are also limited. Despite these limitations we believe it is important to do this report and keep tracking and preventing complications to reduce the public health impact and circumcision related complications.
Conclusion
Circumcision is the commonest surgical operation performed worldwide. In Chad, it is often performed at home, either traditionally by inexperienced persons or by non-trained paramedics. Such a situation is likely to cause serious urinary or/ sexually, and sometimes vital complications. Therefore, in order to prevent such accidents, circumcision, even for religious reasons, should be performed by a surgeon. The best treatment consists of training staff to perform circumcisions along with as prevention, which requires education of the population on the importance of medicalization of circumcision.
